macromorphological characteristics such as size, shape, and structure of the pileus and stipe were recorded. The color terminology used for macromorphological identification followed Kornerup and Wanscher (1978) . The specimens were dried with a portable dryer at 40 °C for 24-48 h and sealed in zip lock plastic bags containing silica gel as a desiccant to control humidity. All the herbarium specimens were deposited in the Herbarium of Kunming Institute of Botany (HKAS), Kunming, China.
Micromorphological character examination
Microscopic observations on dry specimens were carried out using a dissecting microscope. Preparation of slides was implemented with 3%-5% KOH and congo red. Observations were carried out using a compound microscope (Nikon Model Eclipse Ci-s) for microcharacteristic evaluation at 200×, 400×, and 1000× magnifications. Photos were taken with a Canon 550D digital camera, attached to the microscope. For scanning electron microscopy of the basidiospores, fragments of lamellae were mounted on aluminum stubs with doublesided adhesive tape, coated with gold palladium alloy, and then observed under a SEM (Hitachi S4800) (Cook et al., 1997) .
Q (the spore quotient) was used to represent the length/width ratio of a basidiospore in side view. The length and width of at least 25 basidiospores in side view were measured to find the range of basidiospore size. Dimensions were taken excluding the hilar appendix, using a compound light microscope (Nikon Model Eclipse Ci-s) at 1000× magnification. 2.3. DNA extraction, PCR, and sequencing process Genomic DNA was extracted from dried specimens using a Biospin Fungus Genomic DNA Extraction Kit (Bioer Technology Co., Ltd., Hangzhou, P.R. China). The nuclear ribosomal internal transcribed spacer (nrITS) and large subunit (nrLSU) regions were amplified. The amplification process was carried out in 25-µL volumes carrying 1.0 µL of template DNA, 9.5 µL of double distilled water, 1.0 µL of each primer, and 12.5 µL of 2× Power Taq PCR Master Mix (a premixed, ready to use solution that includes 0.1 Units/ μL Taq DNA polymerase, 500 µm of dNTP mixture each (dATP, dCTP, dGTP, dTTP), 20 mM of Tris-HCl pH 8.3, 100 mM KCl, 3 mM of MgCl 2 , stabilizer, and enhancer)). During the reaction, each sample underwent 35 cycles according to the following settings: denaturation (95 °C, 30 s), annealing (52 °C, 30 s), extension (72 °C, 1 min), and final extension (72 °C, 10 min). The primers used for sequencing the whole ITS region were ITS5 (forward) and ITS 4 (reverse), while for LSU LROR (forward) and LR5 (reverse) primers were used. Amplified products were confirmed with 1% agarose gel electrophoresis stained with ethidium bromide. The amplified PCR fragments were sent to a commercial sequencing provider (Beijing Bai Mai Hui Kang Biological Engineering Technology Co., P.R. China). The nucleotide sequence data were deposited in GenBank.
Sequence alignment and phylogenetic analyses
The sequences obtained in this study were checked and assembled using BioEdit 7.0.9.0 (Hall, 1999 ) and compared to those available in the GenBank database (http://www. ncbi.nlm.nih.gov/genbank/) using the BLAST algorithm. Taxon information and GenBank accession numbers used in the molecular work are listed in Tables 1 and 2 , including all sequences of the Chinese taxa. As shown in Table 1 , the ITS dataset comprised 40 sequences, including 36 Entoloma sequences from GenBank, including the type species of the genus, E. sinuatum, and the new Entoloma collection from Mengsong, Yunnan province, China. As shown in Table 2 , the LSU dataset comprised 60 sequences, including 59 Entoloma sequences from GenBank, and the new Entoloma collection from Mengsong, Yunnan province, China. Lyophyllum decastes and Tricholoma vaccinum were chosen as the outgroup taxa for both ITS and LSU phylogenetic trees. The ITS and the LSU sequence data were analyzed using maximum parsimony (MP), maximum likelihood (ML), and Bayesian analyses. MP analyses were performed in PAUP v. 4.0b10 (Swofford, 2002) using the heuristic search option with 1000 random taxa addition and tree bisection and reconnection (TBR) as the branch-swapping algorithm. The reconstruction of ML analysis was performed using raxmlGUI v.0.9b2 with the model GTRGAMMA. A Bayesian analysis was conducted with MrBayes v. 3.1.2 (GTR+I+G model) to valuate posterior probabilities (PP) by Markov chain Monte Carlo sampling (BMCMC). Sequences for each strain were aligned using Clustal X (Thompson et al., 1997) . Ambiguously aligned regions were excluded from all analyses. Trees were inferred using the heuristic search option with TBR branch swapping and 1000 random sequence additions. Maxtrees were unlimited, branches of zero length were collapsed, and all multiple parsimonious trees were saved. Clade stability of the trees resulting from the parsimony analyses was assessed by bootstrap analysis with 5000 replicates, each with 100 replicates of random stepwise addition of taxa (Felsenstein, 1985) . Trees were displayed with TreeView ver. 1.6.6 (Page, 1996) .
Results

Phylogenetic analyses
Trees of similar topologies were generated in MP, ML, and Bayesian analyses and the ML tree was selected to present the results. Our phylogenetic results show that the new species is supported by high bootstrap values in ITS phylogeny: 94% in ML, 90 in MP, and 0.99 in PP ( Figure  1 ), and LSU phylogeny: 96% in ML, 91 in MP, and 0.99 in PP (Figure 2 ). It is closely related to two blue Entoloma Diagnosis: this species is characterized by a fibrillose, sky blue to greenish blue pileus; cuboid-quadrate, 4-8 × 4-6 µm sized basidiospores; clavate, 40-60 × 9-14 µm sized basidia and hyaline, clavate, 35-40 × 9-12 µm sized cheilocystidia.
Pileus 3.5-5 cm diam., conical when young, planoconcave when mature, with an umbo; surface dry, fibrillose all over the surface, more so at the center, yellowish brown 10 E. azureosquamulosum_JQ410334 6.5-9.1 × 6.4-8.3 µm, cuboid to subcuboid 56.5-100.9 × 9.9-13.6 µm, narrowly clavate E. hochstetteri (Reich.) Stev. 40 mm broad and conical, indigo-blue with a green tint, fibrillose, the pileus margin is striate and rolled inwards Stipe 50-100 × 3-5 mm, cylindrical and equal or attenuated upwards, concolorous with pileus, fading to brownish, whitish at the base, dry, fistulose and fragile 35.2-44.2 × 8.8-13.2 µm and club-shaped, hyaline, and has two or four sterigmata. 9.9-13.2 × 11.8-13.2 µm and tetrahedral, hyaline, smooth and thin-walled 40-60 ×8-14 µm, fusoid, with long tapering and apically rounded neck. 48-70 × 11-14.5 µm and clavate to oblong, clamped, 2-4-spored 7.4-9.4 × 6.7-9.7 µm. 7-10 angled in side view.
E. nitidum
Absent
E. moongum
Grgurinovic 19 mm broad with a surface that is finely fibrillose, and dark brown to purplish.
Stem 3.5 cm and equal. 34.4-48.8 × 9.6-12.8 µm and club-shaped. 9.6-13.6 × 5.6-8.4 µm. 5-6 blunt angles. White at the apex.
27-30 × 8-10 µm, 4-spored, subclavate 9-11 × 5-6 µm, 5-9 shallow angles.
Heterodiametric, smooth and hyaline 35-65 × 5-7.5 µm. (5E8); surface yellowish-brown (5E8) because of the fibrillose pileipellis, below the pileipellis sky blue becoming greenish blue (25E7) when drying or mature, and staining yellow-blue greenish (25A4) on bruising or cut. Lamellae adnexed, moderately crowded, with lamellulae of four lengths, ventricose, sky blue, turning yellowish green or greenish blue (25A4) on handling; margin smooth. Stipe 6.5-9 cm × 6-7 mm, confluent with the pileus, central, brittle, cylindrical, solid; surface, fibrillose as the pileus when young; concolorous with the pileus when young, becoming sky blue (21A6) when mature, with cottony white mycelium at the base. Context white and thin, turns yellowish green or greenish blue on bruising or drying. Odor peculiar and distinct. Taste was not tested. Basidiospores 4-8 × 4-6 µm, µ l (mean length of basidiospores) = 5.33 µm, µ w (mean breadth of basidiospores) = 5.14 µm, σ l (standard deviation of length) = 1.45, σ w (standard deviation of breadth) = 0.6, Q = 0.68-1.49, Q m = 1.01, cuboid-quadrate, having four angles that are regular to irregular in profile or side views, with a stramineous wall that is slightly thickened ( Figure  5 ). Basidia 40-60 × 9-14 µm, mostly clavate, sometimes obclavate, 4-spored, occasionally 1-, 2-, or 3-spored; sterigmata up to 5 µm long. Cheilocystidia 35-40 × 9-12 µm, clavate, thin walled, hyaline. Hymenophoral trama subregular; hyphae 3-15 µm wide, hyaline and thin walled; subhymenium poorly developed. Pileal trama parallelinterwoven; hyphae similar to those of lamellar trama. Pileipellis a cutis, hyphae 2-10 µm diam., thin walled, pale yellowish. Stipitipellis a disrupted cutis; hyphae 1-8 µm broad, thin walled, hyaline, forming ascending or erect bundles of mostly clavate or occasionally cylindrical, 7-8.5 µm broad hyphal ends at the tip. Clamp connections present in all tissues.
Habitat/distribution
Gregarious on soil as small groups, so far only known from the type locality in China. 
Etymology
The species epithet "mengsongense" refers to the place where the type specimen was collected. Figure 2 ) in a clade composed of two blue Entoloma species: E. virescens (Sacc.) E. Horak and E. hochstetteri (Reichardt) G. Stev. (Figures  1 and 2) . Although E. mengsongense is phylogenetically closely related to E. virescens and E. hochstetteri, it is morphologically distinct. Entoloma virescens differs from E. mengsongense in having a wavy margin to the pileus, larger (10.5-12.5 × 10.5-12 µm) cuboid basidiospores, 30-52 × 10-17 µm size basidia, 30-62 × 12-16 µm size cylindro-clavate cheilocystidia (Alves and do Nascimento, 2012) . Entoloma hochstetteri differs from our new species in having an indigo-blue pileus, 9.9-13.2 × 11.8-13.2 µm size basidiospores, 35-44 × 9-13 µm size basidia; and 40-60 × 8-14 µm, fusoid cheilocystidia. The cuboid basidiospores, long basidia, conic-campanulate pileus with appressed fibrils, and abundant clamp connections place our new species E. mengsongense in Entoloma subgenus Inocephalus (Noordel.) P.D. Orton. All the morphologically similar blue Entoloma species are compared with Entoloma mengsongense in Table 3 .
